We have recently proposed a setup of the "Domain-Wall Standard Model" in 5D spacetime, where all the Standard Model (SM) fields are localized in certain domains of the extra 5th dimension. Utilizing this setup, we attempt to solve the fermion mass hierarchy problem of the SM. The mass hierarchy can be naturally explained by suitably distributing the fermions in different positions along the extra dimension. Due to these different localization points, the effective 4D gauge couplings of Kaluza-Klein (KK) mode gauge bosons to the SM fermions become non-universal. As a result, our model is severely constrained by the Flavor Changing Neutral Current (FCNC) measurements. We find two interesting cases in which our model is phenomenologically viable: (1) the KK-mode of the SM gauge bosons are extremely heavy and unlikely to be produced at the Large Hadron Collider (LHC), while future FCNC measurements can reveal the existence of these heavy modes. (2) the width of the localized SM fermions is very narrow, leading to almost universal 4D KK-mode gauge couplings. In this case, the FCNC constraints can be easily avoided even if a KK gauge boson mass lies at the TeV scale. Such a light KK gauge boson can be searched at the LHC in the near future.
Introduction
The notion that our Universe may consist of more than 3-spatial dimensions has enamored us for some time. The discovery of the D-branes in string theory [1] has provided theorists with a rich theoretical framework to construct theories with extra dimensions, which has resulted in many applications towards resolving the shortcomings of the Standard Model (SM). The large extra-dimension model [2] is a well-known brane-world scenario which offers a solution to the gauge hierarchy problem, where the original Planck mass at the TeV scale reproduces the 4D Planck mass by a large extra-dimensional volume. Another well-known scenario is the warped extra-dimension model [3] , where the Planck scale is "warped down" to the TeV scale due to the anti-de Sitter (AdS) curvature in the extra 5th dimension.
These well-known extra-dimensional models usually consist of compactified extra dimensions on manifolds or orbifolds, and thereby treat the extra dimensions differently from the 3-spatial ones we reside in. We may think that a democratic choice regarding the extra dimension is more natural, namely, all dimensions have the same feature of being flat and non-compact. This picture requires that all SM fields as well as 4D graviton are localized in certain domains in the bulk space. Historically the localization of scalar and fermion fields have been investigated in Ref. [4] . The localization of 4D graviton has been proposed in Ref. [5] , the so-called RS-2 scenario, in the presence of the 5D AdS curvature. However, the localization of gauge fields has been known to be notoriously difficult. One successful attempt occurred about 20 years ago in Ref. [6] . They considered a strongly coupled non-Abelian gauge symmetry in 5D bulk, which is broken down to a smaller gauge group in domains where background defects persist. A very simple way for localizing the gauge field, which can be considered as an effective description of the dynamical localization mechanism of the gauge field in Ref. [6] , has been proposed in Ref. [7] , where a gauge coupling depending on the extra dimensional coordinates plays the essential role for localizing the gauge field. Recently, the idea of Ref. [7] has been refined in a theoretically consistent manner with an extra-dimensional analog of the R ξ gauge [8, 9, 10, 11] , and the "Domain-Wall Standard Model" has been proposed, where all the SM fields are localized in certain domains of the bulk space.
In this paper, one of the main pursuits is to explain the mass hierarchy among the SM fermions by utilizing the setup of the 5D Domain-Wall SM in Ref. [9] . As has been originally proposed in Ref. [12] , the fermion mass hierarchy can be naturally explained by "geometry", namely, localizing the fermions in different positions along the extra dimension. In this "split fermion scenario", the effective 4D Kaluza-Klein (KK) mode gauge couplings to the SM fermions become non-universal due to the different fermion localization points. As a result, the scenario is severely constrained by the Flavor Changing Neutral Current (FCNC) measurements. Detailed analysis for the FCNC constraints has been performed in Ref. [13] . Following their analysis, we consider the current FCNC constraints to identify the allowed parameter region of our model. We also consider the Large Hadron Collider (LHC) Run-2 results from the search for a narrow resonance and interpret the LHC results into the constraints on the KK-mode gauge bosons. We find two separate scenarios to satisfy the experimental constraints: (1) the KK-modes of the SM gauge bosons are extremely heavy and unlikely to be produced at the LHC, while improved FCNC measurements in the near future can reveal the existence of these heavy modes. (2) the width of the localized SM fermions is very narrow and the 4D KK-mode gauge couplings become almost universal. In this case, the FCNC constraints can be easily avoided even if a KK gauge boson mass is at the TeV scale. Such a light KK gauge boson can be searched at the LHC Run-3 and the High-Luminosity LHC in the near future. This paper is organized as follows: In Sec. 2 we review the gauge field localization procedure for the reader's convenience. In Sec. 3 we summarize the localization procedure for the Higgs field and its vacuum expectation value (VEV) which is exactly analogous to the gauge field localization mechanism. Section 4 focuses on the Domain-Wall (DW) SM fermion construction, and we show how to reproduce the fermion mass hierarchy through "geometry" without large hierarchies among the original model parameters. In Sec. 5 we evaluate the 4D effective gauge couplings between the KK gauge bosons and the SM fermions. This aspect of our model is a crucial element for the phenomenology considerations in the next section, as the nonuniversal nature of the gauge couplings induces FCNC processes. In Sec. 6 we discuss how our model avoids the constraints from the FCNC measurements induced by the non-universal gauge couplings. We also consider the LHC Run-2 results of the search for a narrow resonance and interpret the results into the constraint on the KK-mode SM gauge bosons. We find that two distinct situations arise: either the KK gauge boson is very heavy, or it can be light enough to be produced at the LHC. We summarize our discussion in the last section.
Domain-Wall Gauge Boson
Let us first consider the gauge sector of the Domain-Wall SM. Here, we review the localization procedure of the 5D gauge boson which the the authors previously introduced in Refs. [8, 9] . The reader who is familiar with this procedure may skip this section. For simplicity, we consider a U(1) gauge theory. The Non-Abelian extension is completely analogous [10] .
We consider the following Lagrangian for the U(1) gauge field in 5D flat Minkowski space:
where F M N is the gauge field strength, M, N = 0, 1, 2, 3, y with y being the index for the 5th coordinate, and g M N = diag(1, −1, −1, −1, −1) is our convention for the metric. In the original Lagrangian we identify s(y) = 1/ḡ 2 withḡ being a y-dependent 5D gauge coupling. This ydependence is the key for localizing the gauge field through a strong coupling as has been first proposed in Ref. [7] . In the 5D Lagrangian, the gauge field and s(y) have a mass dimension of one.
Decomposing the field strength into its components yields the following expression (up to total derivative terms):
where A µ (µ = 0, 1, 2, 3) and A y are a gauge field and a scalar field in 4D space-time, and the first two terms in the right-hand side denote the kinetic terms for these fields. The last term contains a mixing between A µ and A y , which is analogous to the mixing term between a gauge field and a would-be Nambu-Goldstone (NG) mode in spontaneously broken gauge theory if we regard sA y as the NG mode. Based on this observation, we introduce a gauge fixing term, which is a 5D analog to the R ξ gauge [8, 10] :
where ξ is a gauge parameter. By this gauge fixing term, the mixing term between A µ and A y is eliminated. The total Lagrangian now reads
Next, we analyze the KK-modes of the gauge and scalar fields via their mode expansions. Using the KK-mode expansion for the gauge and scalar fields,
we obtain the KK-mode equations from Eqs. (2.4) and (2.5):
With the solutions of these KK-mode equations, the Lagrangians in Eqs. (2.4) and (2.5) are written as
For our analysis in this paper, we adopt a simple example for s(y) considered in Ref. [9] :
where M and m V are positive mass parameters, and γ is a positive constant. In solving the KK-mode equations, let us introduce the following new variables,χ (n) (y) and
We then have the KK-mode equations of the form:
These equations have the form of the 1D Schrödinger equation, (−∂
. Since the potential corresponds to V ∝ −1/ cosh 2 (m V y) < 0, a bound state with E n < 0 exists. Although continuous modes exist for E n > 0, they are not important in the following discussion and we do not consider them in this paper.
We are interested in the localization of the gauge field, namely, bound states from the the Schrödinger equation satisfying the following boundary conditions: |χ (n) (y)| < ∞ for y → 0, andχ (n) (y) → 0 for |y| → ∞. Such solutions are described by using the hyper-geometric function F [a, b; c; y] [14] . We find the eigenvalues forχ (n) to be
The number of (localized) KK-modes is terminated by a condition E n = m 2 n − γ 2 m 2 V < 0, and thus a bound state is guaranteed to exist for γ > 0. The eigenfunctions for even numbers of n = 2n ′ (n ′ = 0, 1, 2, . . .) and odd numbers of n = 2n ′′ + 1 (n ′′ = 0, 1, 2, . . .) are given by (up to normalization factor)
respectively. From Eq. (2.11),ψ (n) can be obtained by substituting γ = γ +1 and m
into the first equation in Eq. (2.11). Thus the eigenvalues forψ (n) are given by
Note that no zero-mode exists for the scalar component A y , whereas we can see the pairing of the KK-mode mass spectrum between the gauge fields and the corresponding would-be NG modes [8] . For our discussion throughout of this paper, let us fix γ = 3. In this case, we have only two KK-modes present with the mass eigenvalues m 
where the gauge coupling in the 4D effective theory is defined as g =
.
Domain-Wall Higgs Field and Higgs Mechanism
Next we briefly review the 5D extension of the Higgs mechanism which is proposed in Refs. [8, 9] . The reader who is familiar with this subject may skip this section. To simplify our discussion, we take the Abelian Higgs model as an example, corresponding to the previous section on the localized U(1) gauge field. It is straightforward to extend our discussion to the SM Higgs doublet case. For the non-compact 5D spacetime, we need to consider a localization mechanism for not only Higgs field but also its VEV. For this purpose, we may utilize the same procedure taken for the gauge field. Let us introduce the Lagrangian for the Higgs sector as follows:
where H is the Higgs field, λ is a Higgs quartic coupling, v is its VEV, and the covariant derivative is given by (1) charge Q H for the Higgs field. Here, we have taken s(y) to be the same as Eq. (2.9) with γ = 3. We have introduced the overall factor g 2 , by which the zero-mode of the Higgs field is canonically normalized in the effective 4D theory.
Expanding H about the vacuum H = (v + h + iφ)/ √ 2 and neglecting the interaction terms, we obtain (up to total derivative terms)
where m 2 h = λv 2 is the physical Higgs boson mass. After applying the KK-mode decomposition for these fields,
we can see that the KK-mode equations for χ 
with which the free Lagrangian for the scalar fields in the effective 4D theory is given by
Here, the kinetic terms are canonically normalized.
Associated with the U(1) gauge symmetry breaking by H = v/ √ 2, the U(1) gauge boson acquires its mass. After normalizing the kinetic terms for all zero-modes and KK-modes, we find the gauge boson masses [8, 9] ,
for the zero-mode and the KK-modes, respectively. Note that the formula for the zero-mode gauge boson mass is exactly the same as the one in the 4D Abelian Higgs model. The extension of the 5D Abelian Higgs model to the SM case is straightforward. For the 5D SM gauge bosons corresponding to the SU(3) c ×SU(2) L ×U(1) Y gauge groups, we employ the same function s(y) up to a normalization factor which determines the size of each gauge coupling. Hence, the KK-mode spectrum for the SM gauge bosons are the same. After the electroweak symmetry breaking we find the gauge boson (photon (γ), W boson and Z boson) mass spectrum as follows: For the zero-modes,
where g Z = g 
The gluon mass spectrum is the same as the photon mass spectrum. Since the KK-mode functions for all the SM gauge bosons are identical (up to normalization factors), there is no mass mixing between the KK-modes of photon and Z boson.
Fermion Mass Hierarchy from Geometry
Finally, we consider localized fermions in the 5D bulk, whose zero-modes are identified with the SM chiral fermions. Following the mechanism proposed in Ref. [4] , we first introduce a real scalar field (ϕ(x, y)) in the 5D bulk:
where the scalar potential is give by
As a solution of the equation of motion, we consider a non-trivial background configuration ϕ kink (y), which is known as the kink solution,
Here, we have chosen the kink center at y = 0. Expanding the scalar field around the kink background, ϕ(x, y) = ϕ kink (y) +φ(x, y), and using the KK decomposition ofφ(x, y) =
ϕ (y), we obtain the KK-mode equation for χ −4 . Hence, the canonically normalized KK-mode expansion is found to be
where ϕ (0) (x) is the massless NG mode corresponding to the spontaneous breaking of the translational invariance in the 5th dimension, and ϕ (1) (x) is the 1st KK-mode with a mass m (1) ϕ = √ 3m ϕ . We now introduce the Lagrangian for a bulk fermion coupling with ϕ,
where we have decomposed the Dirac fermion ψ into its chiral components, ψ = ψ L + ψ R , the covariant derivative is given by
T a with a SU(N) gauge coupling g f for ψ in the fundamental representation, and Y is a positive constant. Neglecting the gauge interactions and replacing ϕ by the kink background, the equations of motion are given by
Using the KK-mode decompositions,
we have the KK-mode equations as
These equations are equivalent to the two equations in Eq. (2.11) by the replacements,
. Hence, the mass eigenvalues and eigenfunctions are given by Eqs. (2.12)-(2.14). Note that a zero mode only exists for a left-handed fermion in the 4D effective theory. This zero-mode is identified with a left-handed SM fermion. If instead we flip the sign of Y from positive to negative in Eq. (4.6), the right-handed fermion has a zero mode, which is identified with a right-handed SM fermion.
For our phenomenology discussion in Sec. 6, let us consider fermions located in close proximity to the kink center. In this case, the normalized zero mode wavefunction (for a left-handed SM fermion) is approximately described as where m F = Y m 2 ϕ / √ λ is the inverse of the DW fermion width, and we have set the kink center at y = y 0 . For simplicity, we introduce multiple kink solutions and assume that each 5D fermion couples with its individual kink solution, so that each SM fermion is localized at a different kink center.
1 To simplify our analysis, we set the parameters in kink solutions to yield a common m F for all SM fermions.
Let us now extend our system to the SM case. We introduce the Yukawa coupling of the SM quarks in 5D as
where we have decomposed the fields into their chiral components 3) ), the effective 4D Yukawa couplings are obtained by integrating out the zero mode quark wavefunctions with respect to the 5th dimensional coordinate. For example, the effective Yukawa coupling of the up-type quarks is given by R (y−y R ), respectively, are localized at y L and y R in the 5th dimension. Note that the effective 4D Yukawa coupling is determined by the amount of overlapping between the left-handed and right-handed zero mode wavefunctions. Figure 1 illustrates an example between the chiral components of the up and top quarks. For the chiral components of the zero mode wavefunctions of the top quarks localized at y = 0, they completely overlap with each other, and hence the effective Yukawa coupling is identical to the original Yukawa coupling. On the other hand, the chiral components for the zero-mode wavefunctions of the up quarks are localized at different positions, resulting in a highly suppressed effective Yukawa coupling. For the present example, we obtain the effective 4D Lagrangian for the mass terms from Eq. (4.10):
where
, the fermion mass hierarchy can be easily reproduced thanks to the geometric factor, e −m 2 F (∆L u ij ) 2 . The origin of the mass hierarchy is now to be interpreted as just a factor difference among the ∆L's.
The mass matrices for the up-type and down-type quarks are given by
, and similarly for L ↔ R, diagonalize these mass matrices as follows:
(4.13)
The quark mixing matrix (V CKM ) is defined as
In order to reproduce the experimentally measured fermion mass values, we assume that the matrices M u and M d are Hermitian, so that U L = U R and V L = V R , respectively. Since the up-type quarks mass eigenvalues have a much more hierarchical structure as compared to the down-type quark mass eigenvalues, we approximate 13) . The localization positions of the fields are a free parameter so long as the separation distance is satisfied. In our analysis, we have made the choice of left-and right-handed localization positions to be y L = ∆L/2 and y R = −∆L/2. For example, the left-handed and right-handed top quarks are localized at y = 0. We employ the same procedure for finding the fermion masses of the lepton sector, where the rotation matrices for the charged leptons and neutrinos are, respectively,Ũ L =Ũ R ≈ 1 and V L =Ṽ R ≈ V P M N S . We assume the normal hierarchy of the light neutrino mass spectrum. 
Effective Gauge Couplings
Let us now describe the interaction Lagrangian in the 4D effective theory as
where the 4D effective gauge coupling between the chiral fermion and the n-th KK-mode gauge boson is found by integrating out the zero-mode function of the fermion and the n-th KK-mode gauge boson function. As an example, the effective gauge coupling of a left-handed SM fermion is given by
The effective couplings of the 1st and 2nd KK-modes are given by 1st KK mode : g
where ǫ = m V /m F , and we have taken ǫ ≪ 1 for the final expression of the two equations in order to simplify the formulas. We show these effective couplings in Fig. 2 as a function of localization position in the bulk, where we have taken ǫ = 1 for illustrative purposes. For fermions localized at x L = m F y L = m V y L near the origin, the effective gauge coupling for the 1st KK-mode is vanishingly small, since the 1st KK-mode function is an odd function of y. Near the origin, the effective coupling of the 2nd KK-mode attains a non-zero value of g
eff /g ≈ 1/ √ 5, since the 2nd KK-mode function is an even function of y.
FCNC Constraints and KK-mode Phenomenology
Prediction of the KK-modes in the 4D effective theory is a common property of extra-dimensional models, and we can consider some fascinating phenomenology for them. In the Domain-Wall SM, the KK-mode spectra and the coupling manner of each KK-mode with the SM particles depend on the localization mechanism. This property is in sharp contrast to, for example, the Universal Extra-Dimension model [15] , where the KK-mode gauge couplings are universal. The localization of the gauge fields offers more variety of the KK-mode phenomenologies than usual compactified extra-dimensional models, thanks to the rich "geometry" structure of the localized SM particles and their KK-modes. In this section, we consider the FCNC constraints on our model and address two scenarios for studying interesting KK-mode phenomenologies:
(1) the KK-mode of the SM gauge bosons are extremely heavy and unlikely to be produced at the LHC, while the improved FCNC measurements in the future experiments can reveal the existence of these heavy modes (Sec. 6.1). (2) the width of the localized SM fermions is very narrow and as a result, the 4D KK-mode gauge couplings are almost universal. In this case, the FCNC constraints can be easily avoided even for a KK gauge boson mass of order TeV. Such a light KK gauge boson can be searched at the LHC in the near future (Sec. 6.2).
FCNC Constraints
In many extra dimensional models (see, for example Ref. [16] ), a successful localization of the SM fermions to reproduce the fermion mass heirarchy can generate dangerous FCNC processes. In the split fermion scenario, Lillie and Hewett in Ref. [13] have considered the FCNC effects mediated by the KK-mode gauge bosons for rare meson decays, and neutral-meson mixings to obtain the constraints on the KK gauge boson masses and fermion localization positions. Since the methodology employed in Ref. [13] is general, we follow Ref. [13] to identify the allowed parameter region for our Domain-Wall SM. In our analysis, we employ the updated experimental constraints on FCNCs in Ref. [17] . Neglecting the mass splitting induced by the electroweak symmetry breaking (see the last paragraph in Sec. 3), the KK-mode spectrum for all SM gauge bosons are the same. Thus, we will focus on the KK gluon mediated processes because of its large QCD coupling. For the SM left-handed and right-handed quarks, the interactions with the n-th KK-mode gluon are given by
where we have used U L/R ≈ 1 and V L/R ≈ V CKM in the second line. The non-universal KK gluon gauge couplings g R are analogous to Eq. (6.2). As we have discussed in Sec. 4, the localization positions are determined (relatively to a m F value) so as to reproduce experimental value of the quark masses and their mixing matrix elements. Hence, the nonuniversal KK gluon gauge couplings are determined once ǫ = m V /m F is fixed.
The most stringent bounds on FCNCs come from the meson oscillation measurements found in Ref. [17] . In Ref. [13] the authors consider the effective 4-Fermi interactions mediated by the KK gluons, and derive a lower mass bound on the 1st KK gluon (m 1 ) as
where β is a parameter with a mass-dimension of one. β is determined by the meson parameters, such as the meson decay constant, the corresponding meson mass, the strong coupling constant, and the meson mass difference. For example, for the K 0 −K 0 oscillation (which turns out to provide the most stringent FCNC constraint), we find β[TeV] = 1038, and F (g L , g R ) is explicitly given by [13] L/R | 2 for ǫ ≪ 1. From numerical calculations, we find that the second term on the right-hand side dominates. Figure 3 shows the lower mass bounds on the 1st KK gluon as a function of ǫ. The diagonal solid line is the constraint obtained from the K 0 −K 0 oscillation. We have found that the bounds from the B 0 d and B 0 s measurements are significantly weaker than the K 0 −K 0 constraint and we do not show them in the figure. Although our model is not the same as the one examined in Ref. [13] , our result is qualitatively consistent with the result presented in Ref. [13] . For ǫ 0.002, Fig. 3 shows that the FCNC constraints can be avoided even for m 1 = O(TeV). On the other hand, for a larger ǫ value, the KK gluon must be extremely heavy and far beyond the Typically, rare meson decays place tight constraints on extra dimension models as well, however, in our scenario we have found that these effects are an order of magnitude weaker than the K 0 −K 0 oscillation constraint shown in Fig. 3 . The largest such contribution comes from the process Br(B 0 s → µ + µ − ) = 3 × 10 −9 [18] , from which we have obtained a mass bound on m 1 400 GeV for ǫ = 0.004.
LHC Phenomenology
The ATLAS and the CMS collaborations have been searching 22] ). In the following, we interpret these results into the constraint on the KK gauge bosons in our model.
Since we have set a common mass m V for the y-dependent SM gauge couplings, the KK gauge boson mass spectra for gluon, photon, weak bosons are approximately the same for The cross section times its branching ratio,
eff /g = 1/ √ 5 (solid diagonal line), along with the theoretical prediction of σ(pp → W ′ → lν) for the sequential SM W ′ boson (dashed diagonal line) and the cross section upper bound at 95% Confidence Level (solid horizontal curve in red) from the analysis by the ATLAS collaboration with the integrated luminosity of 79.8 fb −1 [21] . Here, the 1σ (green) and 2σ (yellow) expected limit bands are also shown.
V . Thus, we consider the most severe constraint from the W ′ boson search. Since the total decay width of W ′ boson is about 3% of its mass for m W ′ 1 TeV, we employ the narrow-width approximation in evaluating the parton-level cross section of the process, eff . We have found from Fig. 3 that ǫ ≪ 1 is required to avoid the FCNC constrains for m 1 = O (TeV). Since g (1) eff ∝ ǫ for ǫ ≪ 1, the 1st KK-mode W -boson production cross section is very small. On the other hand, the 2nd KK-mode W -boson has a sizable coupling, g (2) eff /g ≈ 1/ √ 5, for ǫ ≪ 1, and we use the LHC Run-2 result to obtain a lower mass bound on the 2nd KK mode. Now, we have a relation,
where σ(pp → W ′ → lν) is the cross section for the sequential SM W ′ boson.
In Fig. 4 , we show the cross section σ(pp → W (2) → lν) as a function of m W ′ = m 2 for the value of g (2) eff /g = 1/ √ 5 (solid diagonal line), along with the upper bound on the cross section from the ATLAS results [21] at the LHC Run-2 with a 79.8 fb −1 integrated luminosity (horizontal solid curve in red) and the theoretical prediction of σ(pp → W ′ → lν) for the sequential SM W ′ boson (dashed line). We can read off the lower bound on the 2nd KK-mode mass (m 2 ) from the intersection of the corresponding solid diagonal line and the solid horizontal (red) curve, which is m 2 [TeV] ≥ 4.78. Considering the ratio between the 1st and 2nd KK gauge boson masses as m 1 /m 2 = 5/8, we obtain the lower bound on the 1st KK gauge boson mass to be m 1 [TeV] ≥ 3.78. This result is shown in Fig. 3 as the horizontal dashed line.
Combining the constraints from the FCNC processes and the LHC Run-2 results, we find the allowed parameter region shown as the green shaded region in Fig. 3 . This figure shows two typical regions: (1) ǫ 0.002, for which the FCNC constraints are more severe then the LHC constraint. (2) The LHC constraint is more severe for ǫ 0.002. Interestingly, the FCNC and the LHC constraints are complementary to constrain the model parameter space of the Domain-Wall SM.
Summary
Recently in Refs. [8, 9] , we have proposed a framework of the 5D Domain-Wall SM and investigated its phenomenology, where all the SM fields are localized in certain 3-dimensional domains in non-compact 5D spacetime. In this paper, we have extended our previous work to naturally explain the mass hierarchy among the SM fermions by using the idea of the split fermion scenario. Although the fermion mass hierarchy problem can be solved with a mild hierarchy among the model parameters, our model is subject to very severe FCNC constraints. In addition, the current LHC Run-2 narrow resonance search results provide a lower mass bound on the KK-mode SM gauge bosons. Considering the FCNC and the LHC constraints, we have arrived at two typical cases for phenomenological viability of our model: (1) the KK-mode of the SM gauge bosons are extremely heavy and unlikely to be produced at the LHC, while future FCNC measurements can reveal the existence of these heavy modes. (2) the width of the localized SM fermions is very narrow, leading to almost universal 4D KK-mode gauge couplings. In this case, the FCNC constraints can be easily avoided even if a KK gauge boson mass lies at the TeV scale. Such a light KK gauge boson can be searched at the LHC Run-3 and then the High-Luminosity LHC in the near future. Interestingly, the current experimental constraints from the FCNC measurements and the LHC search for the KK-mode gauge bosons are complementary to constrain parameter space of the Domain-Wall SM.
